The paper presents a numerical method of kinematical analysis of the articulated quadrilateral mechanism, using the principle of virtual mechanical work for establishing the relations of connection between the kinematical parameters describing the movement of its elements.
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INTRODUCTION
We will consider the articulated quadrilateral mechanism as it is shown in the figure below (Fig.1) . Since the very beginning we will consider that all the points of its elements are in one plane throughout the movement. The kinematics of the articulated quadrilateral mechanism was studied using transfer functions [2] . We propose ourselves to perform the complete kinematical analysis of this mechanism using the principle of virtual work.
Figure 1. Articulated quadrilateral mechanism
The kinematical positional analysis of the articulated quadrilateral mechanism was performed using an analytical method [2] . The paper [8] presents an incremental numerical method used for the positional kinematical analysis of the same mechanism.
WRITING THE RELATIONSHIPS BETWEEN THE FIRST ORDER KINEMATICAL PARAMETERS USING THE PRINCIPLE OF VIRTUAL MECHANICAL WORK
In order to write the relationships between kinematical parameters of the first order using the principle of the virtual mechanical work, we will have to replace the inner and outer connections of the mechanism will be replaced by their mechanical effect. Since the mechanical effect of a constraint is given by the constraint force, the joints will be considered removed and replaced with the corresponding constraint forces (Fig.2) The mathematical expression of the principle of virtual mechanical work will be written in matrix form as follows: The relationship (8) can be written in a concise form as follows: 
Using the expressions (9), (17) and (24), the matrix expression of the principle of virtual work (1) becomes: 
By performing the calculations we will obtain: 
The mathematical expression (35) can be written in the The Scientific Bulletin of VALAHIA University-MATERIALS and MECHANICS -Vol. 17, No. 16 following equivalent form: The relationships (40) and (41) can be written together in matrix form as follows:
In conclusion the matrix D will have the following expression: ( 4 8 ) In the next paragraph the differential equations characterizing from the kinematical point of view the movement of the articulated quadrilateral mechanism will be established.
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ESTABLISHING DIFFERENTIAL EQUATIONS CHARACTERIZING THE MOTION OF THE ARTICULATED QUADRILATERAL MECHANISM
In order to determine the differential equations describing cinematically the movement of the articulated quadrilateral mechanism, the relation (42) will be derived twice in relation to the time and it will be obtained: 
The matrix relation (49) represents a system of second order differential equations written in matrix form. It will be transformed into a system of eighteen differential equations of the first order. In order to do this, the following substitution will be made:
The relationship (84) will be replaced in the relation (49) and it will be obtained:
computing program is running taking into account the input data and initial conditions and the results presented in the figures below (Fig.3-Fig.5 ) will be obtained. The angular velocity of the leading element "1" is considered constant throughout the movement. For this reason, the variation of the magnitude of the 1  angle relative to time is linear and its angular velocity is constant is equal to zero all the time of the mechanism movement. 
CONCLUSIONS
A mathematical model was developed in the paper, with which the complete kinematics analysis of the articulated quadrilateral mechanism was performed.
Relationships between kinematical parameters of the elements of the mechanism were established using the principle of virtual mechanical work.
Using the kinematical analysis method presented in the paper, one can determine the position, velocity and acceleration of any point that belongs to any element of the mechanism.
